Abstract-We present methods for finding discrete spectra and derive analytic expressions for the eigenfunctions of scalar characteristic equations of the theory of radiation transport. We obtain new two-term recursion formulas and analytic representations for solutions of infinite tridiagonal systems of linear algebraic equations. We obtain analytic forms of the resolvents of scalar characteristic equations for phase functions square integrable on the closed interval [−1, 1]. In addition, we derive a general analytic expression for the Green function of a two-dimensional (with respect to the angular variables) integro-differential equation of the radiation transport for the case in which the phase functions satisfy the Hölder condition on the closed interval [−1, 1].
The present paper continues the paper [1] and the corresponding numbering of sections, formulas, theorems, corollaries, and remarks.
ALGORITHMS FOR FINDING DISCRETE SPECTRA, EIGENFUNCTIONS, AND NORMALIZING CONSTANTS FOR REDUCED SCALAR CHARACTERISTIC EQUATIONS OF THE TRT
The following assertion can be proved with the use of systems (4), (8), and (9), Theorems 3-6, Corollary 1, Remark 3, and constructions used in [2, 3] in the analysis and statement of properties of infinite continued fractions.
Theorem 7.
Let the assumptions of Theorem 1 be true. Then the functions ℘ 2 (−ζ 2 ; 0; 1) and ℘ 0 (−ζ 2 ; |m|; ω 0 ), where (|m|, ω 0 ) ∈ Q, can have zeros with respect to the variable ζ only on the interval (−1, 1); moreover , these zeros can be only first-order zeros.
The problem of constructing well-posed efficient algorithms for separating and finding roots of any of the equations
[see Eqs. (6), (7), and (12)] is not necessarily simple if p(μ) ∈ L 2 (−1, 1), because the functions ℘ 0 (−ζ 2 ; |m|; ω 0 ) and ℘ 2 (−ζ 2 ; 0; 1) are not polynomials. For the case in which (|m|; ω 0 ) ∈ Q, such an algorithm was suggested and justified in [4] and was developed in [3] . It was suggested in these papers to find the roots of the above-mentioned equations on the interval (−1, 1) with the use of the infinite system of Sturm polynomials
where n 1 ∈ N. For arbitrary |m| ∈ N 0 , all terms of this system were defined by the recursion formula
For separating and finding the roots of the equation ℘ 2 (−ζ 2 ; 0; 1) = 0 on the interval (−1, 1), one can also use the infinite system of Sturm polynomials, which, however, should be constructed with regard of the relation κ 
where, for any n 1 ∈ N, D n1+1 (−iζ; 0; 1) is the determinant of the basic matrix of a finite system, which contains n 1 + 1 equations and is obtained from subsystem (9) 
